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Tujuan penelitian ini untuk mengetahui hubungan kecepatan bola dengan indikator variabel 
kinematika  pitcher baseball dalam kondisi kelelahan. Sampel dalam penelitian ini adalah 
enam orang atlet pitcher baseball universitas Pendidikan Indonesia yang sudah berlatih 
pitcher baseball. Metode yang digunakan dalam penelitian ini adalah deskriptif kuantitatif. 
Analisis kinematik menggunakan camera Sony 32GB HDR-PJ540, camera Go-pro, untuk 
melihat kecepatan bola menggunakan Radar Speed Gun. Analisis data menggunakan SPSS 
versi 21 dengan pengujian hipotesis melalui correlation bivariate.  Hasil analisis dan 
perhitungan data mengungkapkan bahwa dari 19 indikator yang diteliti, hanya dua 
indikator memiliki hubungan signifikan terhadap kecepatan bola, yaitu  sudut Knee 
flexion pada fase lead foot contact dan sudut Lateral Trunk Tilt pada fase ball realese.  
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The purpose of this study was to study the relationship of speed with variable 
indicators pitch pitcher baseball. The sample in this study were six baseball pitchers 
of the Universitas Pendidikan Indonesia who had practiced baseball pitchers. The 
method used in this research is quantitative descriptive. Kinematic analysis uses a 
Sony 32GB HDR-PJ540 camera, a Go-pro camera, to see the speed of the ball using 
the Radar Speed Gun. Data analysis using SPSS version 21 with hypothesis testing 
through bivariate correlation. The results of the analysis and calculation of the data 
revealed from the 19 indicators discussed, only two indicators have a significant 
relationship to the speed of the ball, namely the angle of the Knee flexion in the lead 
foot contact phase and the angle of the lateral trunk tilt in the realese ball phase. 
 
 









DAFTAR ISI                                                                                                                                      
Halaman 
PERNYATAAN  ..............................................................................................  i 
ABSTRAK  ...................................................................................................... ii 
KATA PENGANTAR  .................................................................................... iv 
UCAPAN TERIMA KASIH  ........................................................................... v 
DAFTAR ISI  ................................................................................................... vii 
DAFTAR TABEL  ........................................................................................... ix 
DAFTAR GAMBAR  ...................................................................................... x 
DAFTAR LAMPIRAN  ................................................................................... xi 
 
BAB I PENDAHULUAN  
1.1 Belakang Penelitian  .......................................................................... 1 
1.2 Rumusan Masalah Penelitian  ............................................................ 4 
1.3 Tujuan Penelitian  .............................................................................. 6 
1.4 Manfaat Penelitian  ............................................................................ 7 
1.5 Struktur Organisasi Tesis  .................................................................. 7 
 
BAB II TINJAUAN TEORITIS 
2.1 Kajian Pustaka  ................................................................................... 9 
2.1.1 Biomekanika  ............................................................................ 9 
2.1.1.1 Pengertian Mekanika Gerak Olahraga  ............................. 9 
2.1.1.2 Peran Biomekanika dalam Olahraga  ................................ 10 
2.1.1 Hakikat Baseball  ...................................................................... 11 
2.1.3 Teknik Pitcher  ......................................................................... 12 
2.1.4 Kelelahan Otot  ......................................................................... 18 
2.2 Penelitian Terdahulu Yang Relevan  .................................................. 19 
2.3 Kerangka Berfikir  .............................................................................. 20 
2.4 Hipotesis  ............................................................................................ 22 
 
BAB III METODE PENELITIAN 
3.1 Metode Penelitian  .............................................................................. 24 
3.2 Populasi dan Sampel ........................................................................... 25 
3.3 Desain Penelitian  ............................................................................... 26 
3.4 Prosedur Penelitian  ............................................................................ 27 
3.5 Instrumen Penelitian  .......................................................................... 28 
3.6 Pengolahan Data  ................................................................................ 31 
 
BAB IV HASIL DAN PEMBAHASAN  
4.1 Hasil Deskriptif Statistik  .................................................................... 33 
4.3 Hasil Uji Korelasi  .............................................................................. 35 




BAB V KESIMPULAN DAN REKOMENDASI 
5.1 Kesimpulan  ........................................................................................ 47 
5.2 Rekomendasi  ...................................................................................... 47 
 
























Anz, A. W., Bushnell, B. D., & Griffin.,  et al. (2010). The American Journal of 
Sports Medicine. https://doi.org/10.1177/0363546510363402 
Arikunto, S. (2002). Prosedur Penelitian Suatu Pendekatan Praktik. Jakarta: Rineka 
Cipta. 
 
Arikunto, S. (2006). Prosedur Penelitian Suatu Pendekatan Praktik. Jakarta: Rineka 
Cipta. 
 
Arthur, M., & Sullivan, T. J. (n.d.). Biomechanics of baseball pitching preliminary 
report, 216–222. 
Bakshi, N. K., Inclan, P. M., & Kirsch.,  et al. (2019). Current Workload 
Recommendations in Baseball Pitchers A Systematic Review, 1–13. 
https://doi.org/10.1177/0363546519831010 
Calabrese, Gary J.,  et al. (n.d.). INVITED CLINICAL COMMENTARY PITCHING 
MECHANICS , REVISITED, 8(5), 652–660. 
Caldwell, J. E., & Alexander.,  et al. (n.d.). Weighted-Ball Velocity Enhancement 
Programs for Baseball Pitchers A Systematic Review, 1–9. 
https://doi.org/10.1177/2325967118825469 
Dun, S., Ã, G. S. F., & Loftice.,  et al. (2007). The relationship between age and 
baseball pitching kinematics in professional baseball pitchers, 40, 265–270. 
https://doi.org/10.1016/j.jbiomech.2006.01.008 
Escamilla, R. F., Barrentine, S. W., & Fleisig.,  et al. (2006). Pitching Biomechanics 
as a Pitcher Approaches Muscular Fatigue During a Simulated Baseball Game, 
23–33. https://doi.org/10.1177/0363546506293025 
Fazarale, J. J., & Magnussen.,  et al. (2012). Knowledge of and Compliance With 
Pitch Count Recommendations: A Survey of Youth Baseball Coaches, 43221, 
202–204. https://doi.org/10.1177/1941738111435632 
Fehringer, E. V, & Dilisio.,  et al. (n.d.). Changing Body Movement Patterns in 9-
Year-Old Baseball Pitchers A Pilot Study, 1–7. 
https://doi.org/10.1177/2325967117713023 
Ford, & Shin.,  et al. (1995). PITCHING I N ACCELERATION PHASE ’, (1993), 
43–48. 
Fortenbaugh, D., & Fleisig, Glenn S.,  et al. (2009). Baseball pitching biomechanics 
in relation to injury risk and performance. Sports Health, 1(4), 314–320. 
https://doi.org/10.1177/1941738109338546 
Fry, K. E., Pipkin, A., & Wittman.,  et al. (2016). Youth Baseball Pitching Stride 
Length :, 9(3), 205–209. https://doi.org/10.1177/1941738116679815 
Grantham, W. J., & Byram.,  et al. (n.d.). The Impact of Fatigue on the Kinematics of 
Collegiate Baseball Pitchers, 1–10. https://doi.org/10.1177/2325967114537032 
Jílek, Josef.,  et al. (2004). Peníze a měnová politika, 744. 
https://doi.org/10.1123/jab.23.1.42 
Kinoshita, H., & Obata, Satoshi.,  et al. (2017). Finger forces in fastball baseball 
pitching. Human Movement Science, 54(April), 172–181. 
https://doi.org/10.1016/j.humov.2017.04.007 
Knudson, D.,  et al. (2004). The Hill Muscle Model. Fundamentals of Biomechanics. 
https://doi.org/10.1016/S0031-9406(05)61176-5 
Laudner, K. G., Wong, R., & Meister.,  et al. (2018). The influence of lumbopelvic 
control on shoulder and elbow kinetics in elite baseball pitchers. Journal of 
Shoulder and Elbow Surgery. https://doi.org/10.1016/j.jse.2018.07.015 
Laughlin, W. A., Fleisig, G. S., & Scillia.,  et al. (2014). The American Journal of 
Sports Medicine Deficiencies in Pitching Biomechanics in Baseball Players 
With a History of. https://doi.org/10.1177/0363546514552183 
Luera, M. J., Dowling, B., & Magrini.,  et al. (2018). Role of Rotational Kinematics 
in Minimizing Elbow Varus Torques for Professional Versus High School 
Pitchers, 1–8. https://doi.org/10.1177/2325967118760780 
Matta, P. A., & Myers, Joseph B.,  et al. (2015). Factors Influencing Ball-Player 
Impact Probability in Youth Baseball, 8700. 
https://doi.org/10.1177/1941738113498209 
Melugin, H. P., & Larson.,  et al. (2019). Baseball Pitchers ’ Perceived Effort Does 
Not Match Actual Measured Effort During a Structured Long-Toss Throwing 
Program, 1–6. https://doi.org/10.1177/0363546519850560 
Mullaney, M. J., & Mchugh.,  et al. (n.d.). Upper and Lower Extremity Muscle 
Fatigue After a Baseball Pitching Performance, 108–113. 
https://doi.org/10.1177/0363546504266071 
Murray, T. A., & Cook.,  et al. (2001). The Effects of Extended Play on Professional 
Baseball Pitchers, 29(2), 137–142. 
Nissen, C. W., & Westwell, Melany.,  et al. (2009). The American Journal of Sports 
Medicine A Biomechanical Comparison of the Fastball and Curveball in 
Adolescent. https://doi.org/10.1177/0363546509333264 
Oi, T., & Yoshiya.,  et al. (2019). Biomechanical Differences Between Japanese and 
American Professional Baseball Pitchers, 1–8. 
https://doi.org/10.1177/2325967119825625 
Okoroha, K. R., & Meldau.,  et al. (n.d.). Effect of Fatigue on Medial Elbow Torque 
in Baseball Pitchers A Simulated Game Analysis, 1–5. 
https://doi.org/10.1177/0363546518782451 
Oliver, G. D., & Plummer, H. A. et al. (2015). Effects of Pitching a Simulated Game 
on Upper Extremity Kinematics in Youth Baseball Pitchers ClinMed, 3–6. 
Oyama, S., & Yu.,  et al. (2013). The American Journal of Sports Medicine Effect of 
Excessive Contralateral Trunk Tilt on Pitching Biomechanics and Performance. 
https://doi.org/10.1177/0363546513496547 
Oyama, S., & Yu.,  et al. (2014). The American Journal of Sports Medicine. 
https://doi.org/10.1177/0363546514536871 
Pereira, A. F., Silva, M. T., & Martins, J M.,  et al. (2011). Implementation of an 
efficient muscle fatigue model in the framework of multibody systems dynamics 
for analysis of human movements, 225, 359–370. 
https://doi.org/10.1177/1464419311415954 
Portney, D. A., & Buchler.,  et al. (2017). Influence of Pitching Release Location on 
Ulnar Collateral Ligament Reconstruction Risk Among Major League Baseball 
Pitchers, 1–8. https://doi.org/10.1177/2325967119826540 
Republic, Czech.,  et al. (2007). The effect of muscle fatigue on the behavior of single 
muscle fibre, 1, 401–410. 
Rusdiana, Ray, H. R. D., & Umaran.,  et al. (2017). My IOPscience Fatigue Impact to 
Mechanical Movement of Maximal Instep Kicking in Soccer This content has 
been downloaded from IOPscience . Please scroll down to see the full text ., 
(March). 
Saltzman, B. M., Mayo, B. C., & A.,  et al. (2018). How many innings can we throw : 
does workload influence injury risk in Major League Baseball ? An analysis of 
professional starting pitchers between 2010 and 2015. Journal of Shoulder and 
Elbow Surgery. https://doi.org/10.1016/j.jse.2018.04.007 
Seroyer, S. T., & Nho,  et al. (2010). The Kinetic Chain in Overhand Pitching : 
Enhancement and Injury Prevention, 2(2), 135–146. 
https://doi.org/10.1177/1941738110362656 
Solomito, M. J., & Garibay.,  et al. (n.d.). Sagittal Plane Trunk Tilt Is Associated 
With Upper Extremity Joint Moments and Ball Velocity in Collegiate Baseball 
Pitchers, 19–21. https://doi.org/10.1177/2325967118800240 
Solomito, M. J., & Garibay.,  et al. (2015). The American Journal of Sports Medicine 
P < P Lateral Trunk Lean in Pitchers Affects Both Ball Velocity and. 
https://doi.org/10.1177/0363546515574060 
Stodden, D. F., & Fleisig.,  et al. (2005). Relationship of Biomechanical Factors to 
Baseball Pitching Velocity : Within Pitcher Variation, 44–56. 
Sugiyono.(2005). Metode Penelitian Pendidikan.Bandung :Alfabeta 
Tate, J. P., & Solomito,  et al. (n.d.). A Biomechanical Evaluation of the Kinetics for 
Multiple Pitching Techniques in College-Aged Pitchers, 1–8. 
https://doi.org/10.1177/2325967113508255 
Trigt, B. Van, Schallig, W., & Graaff, E. Van Der. (2018). Knee Angle and Stride 
Length in Association with Ball Speed in Youth Baseball Pitchers, 1–10. 
https://doi.org/10.3390/sports6020051 
Urbin, M. A., & Fleisig, Glenn S.,  et al. (2013). The American Journal of Sports 
Medicine P < P. https://doi.org/10.1177/0363546512467952 
Werner, S. L., Suri, M., Jr, A. G., Meister, K., & Jones, D. G. (n.d.). Relationships 
between ball velocity and throwing mechanics in collegiate baseball pitchers. 
Journal of Shoulder and Elbow Surgery, 905–908. 
https://doi.org/10.1016/j.jse.2008.04.002 
Wilk, K. E., & Macrina.,  et al. (2011). The American Journal of Sports Medicine 
Correlation of Glenohumeral Internal Rotation Deficit and Total Rotational 
Motion. https://doi.org/10.1177/0363546510384223 
Winter, David A.,  et al. (2009). BIOMECHANICS AND MOTOR CONTROL OF 
Fourth Edition. 
Yu, J., & Bairner, Alan.,  et al. (2011). Confucianism , baseball and ethnic 
stereotyping in Taiwan, (16). https://doi.org/10.1177/1012690211424483 
Zheng, N., & Fleisig.,  et al. (2004). Biomechanics of Pitching Chapter 9 
Biomechanics of Pitching. https://doi.org/10.1007/978-1-4419-8887-4 
Zwambag, D. P., & Brown,  et al. (2009). The Effect of Contralateral Submaximal 
Contraction on the Development of Biceps Brachii Muscle Fatigue. 
https://doi.org/10.1177/0018720814550034 
 
 
 
